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1
RECHARGEABLE BATTERY

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims the benefit of Korean Patent Appli-
cation No. 10-2008-0126775 filed on Dec. 12, 2008, in the
Korean Intellectual Property Office, the disclosure of which is
incorporated herein by reference.

BACKGROUND

1. Field

The present teachings relate to a rechargeable battery.

2. Description of the Related Art

Rechargeable batteries can be repeatedly charged and dis-
charged, unlike primary batteries. A low-capacity recharge-
able battery constituted by one cell is used for a small portable
electronic device, i.e., a mobile phone, a laptop computer, or
a camcorder. A large-capacity rechargeable battery, consti-
tuted by a plurality of cells connected to each other in a pack,
is widely used for a power supply of a hybrid electric vehicle.

Rechargeable batteries are manufactured in various
shapes. Exemplary shapes may include a cylindrical shape, a
prismatic shape, etc. For high power applications, recharge-
able batteries can be connected in series and incorporated in
a large-capacity rechargeable battery module.

Rechargeable batteries include: an electrode assembly, in
which a positive electrode and a negative electrode are dis-
posed on opposing sides of by a separator; a case to house the
electrode; and a cap assembly that seals the case. Positive and
negative uncoated regions, where active materials are not
coated, are formed on the positive and negative electrodes, at
opposing ends of the electrode assembly.

A negative electrode current collecting plate is attached to
the negative electrode uncoated region, and a positive elec-
trode current collecting plate is attached to the positive elec-
trode uncoated region. The negative electrode current collect-
ing plate is electrically connected with the case, and the
positive electrode current collecting plate is electrically con-
nected with the cap assembly, to induce current to the outside.
Accordingly, the case serves as a negative terminal, and a
cap-up installed in the cap assembly serves as a positive
terminal.

When external forces, such as shocks or vibrations, are
transmitted to a rechargeable battery, the electrical contacts of
the current collecting plates may be damaged. When an elec-
trical contact in a welded part is damaged, resistance
increases, such that the output of the rechargeable battery
may decrease, and when the welded part is disconnected, the
current cannot be transmitted to the outside.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the present teachings, and therefore, it may contain
information that does not constitute prior art.

SUMMARY

The present teachings provide a rechargeable battery that
has improved resistance to vibration and shock.

An exemplary embodiment of the present teachings pro-
vides a rechargeable battery that includes: an electrode
assembly that includes a positive electrode, a negative elec-
trode, and a separator interposed therebetween; a case to
house the electrode assembly; a cap assembly that is coupled
to an opening of the case and is electrically connected with the
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electrode assembly; and an insulating member that is
installed between the case and the electrode assembly, and
which includes a rib.

According to aspects of the present teachings, the
rechargeable battery further includes a current collecting
plate that is electrically connected with the positive electrode
or the negative electrode, wherein the insulating member may
be configured to surround the periphery of the current col-
lecting plate. The insulating member may include a flange
that is in close contact with a top surface of the current
collecting plate, and a body from which the flange protrudes,
is positioned between the case and the electrode assembly.
The rib may protrude upward on the outer surface ofthe body.
A longitudinal cross-section of the rib and the body may be
Y-shaped.

According to aspects of the present teachings, the rib may
extend from a lower end of the outer surface of the body. A
longitudinal cross-section of the rib and the body may be
V-shaped.

According to aspects of the present teachings, the rib may
protrude on the outer surface of the body, in an arc shape. A
sealed shock absorbing space may be formed between the rib
and the body.

According to aspects of the present teachings, the insulat-
ing member may include a plurality of the ribs, which are
spaced apart on the periphery of the body.

According to aspects of the present teachings, the rib may
be formed from a curved part of the body.

As described above, according to various embodiments of
the present teachings, a rib is formed on an insulating mem-
ber, to thereby stably support a current collecting plate and a
electrode assembly. As a result, an electrical contact between
the current collecting plate and the electrode assembly, or an
electrical contact between the current collecting plate and the
cap assembly, are prevented from being damaged by external
forces, to thereby improve the stability of a rechargeable
battery.

According to aspects of the present teachings, the contact
resistance between the current collecting plate and the elec-
trode assembly, or between the current collecting plate and
the cap assembly, is prevented from being increased, to
thereby improve output.

Additional aspects and/or advantages of the invention will
be set forth in part in the description which follows and, in
part, will be obvious from the description, or may be learned
by practice of the invention.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects and advantages of the invention
will become apparent and more readily appreciated from the
following description of the embodiments, taken in conjunc-
tion with the accompanying drawings of which:

FIG. 1 is a cross-sectional perspective view of a recharge-
ablebattery, according to a first exemplary embodiment of the
present teachings;

FIG. 2 is across-sectional perspective view of an insulating
member, according to a first exemplary embodiment of the
present teachings;

FIGS. 3A and 3B are diagrams illustrating a process in
which the insulating member of FIG. 2 is elastically deformed
while being inserted into a case;

FIG. 4 is a cross-sectional perspective view of an insulating
member, according to a second exemplary embodiment of the
present teachings;
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FIG. 5 is a longitudinal cross-sectional view of an insulat-
ing member, according to a third exemplary embodiment of
the present teachings;

FIG. 6 is a longitudinal cross-sectional view of an insulat-
ing member, according to a fourth exemplary embodiment of
the present teachings; and

FIG. 7 is a longitudinal cross-sectional view of an insulat-
ing member, according to a fifth exemplary embodiment of
the present teachings.

DETAILED DESCRIPTION OF THE
EXEMPLARY EMBODIMENTS

Reference will now be made in detail to the exemplary
embodiments of the present teachings, examples of which are
illustrated in the accompanying drawings, wherein like ref-
erence numerals refer to the like elements throughout. The
exemplary embodiments are described below, in order to
explainthe aspects of the present teachings, by referring to the
figures.

FIG. 1 is a cross-sectional perspective view of a recharge-
able battery 100, according to a first exemplary embodiment
of'the present teachings. Referring to FIG. 1, the rechargeable
battery 100 includes: an electrode assembly 110; acase 120 to
house the electrode assembly 110 and an electrolytic solu-
tion; and a cap assembly 140 to seal an opening of the case
120, via a gasket 144. The electrode assembly 110 includes a
positive electrode 112, a negative electrode 113, and a sepa-
rator 114 interposed therebetween.

Herein, an upper end of the rechargeable battery 100 refers
to the end where the cap assembly 140 is disposed, and a
lower end refers to the opposing end of the rechargeable
battery 100. In addition, when a first element is referred to as
being above a second element, the first element is disposed
closer to the upper end. Similarly, when a first element is
referred to as being below a second element, the first element
is disposed closer to the lower end.

The case 120 is generally made of a conductive metal, such
as aluminum, an aluminum alloy, or nickel-plated steel. The
case 120 has a cylindrical shape and defines an inner space
where the electrode assembly 110 is positioned. The cap
assembly 140 is fixed to the case 120, by crimping the case
120 thereon. The crimping forms a beading portion 123 that
extends inside of the case 120, and a clamping portion 125
that is disposed above the beading portion 123.

Although the electrode assembly 110 is a cylindrical-type,
in which the positive electrode 112, the separator 114, and the
negative electrode 113 are stacked and wound in a spiral
shape, the structure of the electrode assembly 110 is not
limited thereto. For example, the electrode assembly 110 may
have other structures, such as a prismatic shape, etc.

The positive electrode 112 includes a positive electrode
uncoated region 112a where a positive active material is not
applied, which is formed at an upper end of the rechargeable
battery 100. The positive electrode uncoated region 112« is
electrically connected to a positive electrode current collect-
ing plate 138. Further, the negative electrode 113 includes a
negative electrode uncoated region 113a where a negative
active material is not applied, which is formed at an opposing
lower end of the rechargeable battery 100. The negative elec-
trode uncoated region 113a is electrically connected to a
negative electrode current collecting plate 132.

The positive electrode current collecting plate 138 is
shown to be installed at the upper end of the rechargeable
battery 100, and the negative electrode current collecting
plate 132 is installed at a lower end of the rechargeable battery
100, but the present teachings are not limited thereto. In
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particular, the positive electrode current collecting plate 138
may be installed at the lower end, and the negative electrode
current collecting plate 132 may be installed at the upper end.

The negative electrode 113 has a structure in which the
negative active material is applied to a current collector made
of copper or aluminum. The positive electrode 112 has a
structure in which a positive active material is applied to a
current collector made of aluminum. The negative active
material may include a carbon-based active material, and the
positive active material may include the carbon-based active
material, a manganese-based active material, or a ternary
active material.

The cap assembly 140 includes a cap-up 143, and a vent
plate 160. The cap-up includes a protruding outer terminal
143a and an exhaust hole 1435. The vent plate 160 is installed
below the cap-up 143 and has a notch 163 that is broken at a
predetermined pressure, to discharge gas. The vent plate 160
can be made of aluminum and serves to break an electrical
connection between the electrode assembly 110 and the cap-
up 143, when broken.

A positive temperature coefficient element 141 is installed
between the cap-up 143 and the vent plate 142. The electrical
resistance of the positive temperature coefficient element 141
increases to approximately infinity, as the temperature thereof
increases. The positive temperature coefficient element 141
serves to interrupt current flow, when the temperature of the
rechargeable battery 100 reaches a predetermined tempera-
ture. A convex portion 165 protrudes downward from the
center of the vent plate 160, and a sub-plate 147 is welded to
the bottom of the convex portion 165.

A cap-down 146 is installed between the vent plate 160 and
the sub-plate 147. The cap-down 146 has a disc shape and
includes a hole at the center thereof, to accommodate the
convex portion 165.

An insulating plate 145 is installed between the cap-down
146 and the vent plate 160, to insulate the cap-down 146 and
the vent plate 160 from each other. A hole in which the convex
portion 165 fits is also formed on the insulating plate 145.
Therefore, the convex portion 165 of the vent plate 160 can be
easily bonded with the sub-plate 147, through the holes.

The sub-plate 147 is welded to each of the convex portion
165 and the cap-down 146. The cap-down 146 is electrically
connected with the electrode assembly 110, through a lead
member 150.

The current stored in the electrode assembly 110 is trans-
mitted to the vent plate 160, via the lead member 150, the
cap-down 146, and the sub-plate 147. The vent plate 160
transmits the current to the outer terminal 143a of the cap-up
143, due to being bonded with the cap-up 143. When the
internal pressure of the rechargeable battery increases, the
convex portion 165 is separated from the sub-plate 147, to
interrupt current flow.

An insulating member 170, to insulate the case 120 and the
positive current collecting plate 138 from each other, is
installed on the positive electrode current collecting plate
138. The insulating member 170 is installed below the bead-
ing portion 123, around the periphery of the positive electrode
current collecting plate 138.

In the exemplary embodiment, the insulating member 170
is installed on the positive electrode current collecting plate
138, but the present invention is not limited thereto. In par-
ticular, the insulating member 170 may be installed on the
negative electrode current collecting plate 132, for example.

FIG. 2 is a cross-sectional perspective view of the insulat-
ing member 170. Referring to FIG. 2, the insulating member
170 includes a flange 172 that is in close contact with a top
surface of the positive electrode current collecting plate 138,
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a body 171 that extends from the flange 172 toward to the
electrode assembly 110, and an elastically deformable rib 175
that protrudes from the outside of the body 171.

The insulating member 170 is generally annular. The
flange 172 is inwardly bent from the body 171, at a substan-
tially right angle, and is disposed at an upper end of the body
171. The rib 175 extends from an outer surface of the body
171.

The rib 175 is disposed at an angle, with respect to the outer
surface of the body 171, and protrudes upward. Longitudinal
cross-sections of the rib 175 and the body 171 are substan-
tially Y-shaped. Therefore, the free end of the rib 175 is
located furthest from the body 171.

The insulating member 170 is generally made of a material
having a high elasticity. For example, the insulating member
170 may be made of polypropylene, or the like.

FIGS. 3A and 3B are diagrams illustrating a process by
which the insulating member 170 is elastically deformed,
while being inserted into the case 120. Referring to FIGS. 3A
and 3B, the insulating member 170 is inserted into the case
120, in contact with the top surface of the positive electrode
current collecting plate 138 and the outer surface of the elec-
trode assembly 110. In this process, the rib 175 is bent toward
the body 171, due to contact with the case 120, thereby
decreasing the distance between the free end of the rib 175
and the body 171.

The rib 175 presses against the case 120, due to being
deformed, and the body 171 presses the electrode assembly
110. As a result, the insulating member 170 protects the
electrode assembly 110 and the positive electrode current
collecting plate 138 from external forces applied to the case
120. Therefore, the insulting member 170 prevents external
shocks and or vibrations from damaging the electrical con-
nections between the electrode assembly 110 and the positive
electrode current collecting plate 138, and between the posi-
tive electrode current collecting plate 138 and the cap assem-
bly 140. This improves the reliability of the rechargeable
battery 100.

Because the insulating member 170 is Y-shaped, the insu-
lating member 170 can be easily inserted into the case 120. In
addition, the rib 175 is easily deformed, such that it is possible
to more stably support the current collecting plate 138 and the
electrode assembly 110.

FIG. 41s across-sectional perspective view of an insulating
member 210 installed in a rechargeable battery, according to
a second exemplary embodiment of the present invention.
The rechargeable battery has the same structure as the
rechargeable battery 100, except for a structure of an insulat-
ing member 210. Therefore, the same components will not be
repetitively described.

Referring to FIG. 4, the insulating member 210 is generally
annular and includes a body 212 and elastically deformable
ribs 215 that protrude from the outer surface of the body 212.
Each of the ribs 215 is inclined with respect to the outer
surface of the body 212 and protrudes upward. Longitudinal
cross-sections of the ribs 215 and the body 212 are substan-
tially Y-shaped. Therefore, the free ends of the ribs 215 are
disposed the furthest from the body 212.

The ribs 215 spaced apart from each other on the outer
surface of the body 212. As such, the ribs 215 can be more
easily deformed and separately provide support, such that itis
possible to prevent a pressing force from being uneven.

The body 212 contacts the positive electrode current col-
lecting plate 138 and/or the electrode assembly 110. The
insulating member 210 does not have a flange to surround the
periphery of the positive electrode current collecting plate
138, is separated from the positive electrode current collect-
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ing plate 138, and surrounds and supports only the electrode
assembly 110. Multiple supporting members 212 may be
installed around the electrode assembly 110. In this case, the
electrode assembly 110 can be supported more stably.

Although the insulating member 210 is shown as being
annular, the present teachings are not limited thereto. In par-
ticular, the insulating member 210 may be rectangular, so as
to conform to the outer surface of an electrode assembly of a
prismatic battery.

FIG. 5 is a longitudinal cross-sectional view of an insulat-
ing member 230 of a rechargeable battery, according to a third
exemplary embodiment of the present invention. The
rechargeable battery according to this exemplary embodi-
ment has the same structure as the rechargeable battery 100,
except for the structure of the insulating member 230. There-
fore, the same components will not be repetitively described.

Referring to FIG. 5, the insulating member 230 includes: a
flange 232 that contacts the positive electrode current collect-
ing plate 138, a body 231 that contacts the outer surface of the
electrode assembly 110; and an elastically deformable rib 235
extends from the body 231. The rib 235 has a substantially
arc-shaped structure, so as to protrude from the outer surface
of'the body 231.

A sealed shock absorbing space 236 is formed between the
rib 235 and the body 231. The shock absorbing space 236 is
filled with a gas, such as air, or the like. The shock absorbing
space 236 allows the rib 235 to be easily deformed by contact
with the case 120, when the insulating member 230 is inserted
into the case 120. Further, since the sealed shock absorbing
space 236 is filled with gas, a uniform pressing force is
applied between the rib 235 and the case 120, according to
Pascal’s law. As a result, the positive electrode current col-
lecting plate 138 and the electrode assembly 110 can be stably
supported. Further, since the rib 235 is supported by the shock
absorbing space, the thickness of the rib 235 can be reduced.

FIG. 6 is a longitudinal cross-sectional view of an insulat-
ing member 240 of a rechargeable battery, according to a
fourth exemplary embodiment of the present invention. The
rechargeable battery has the same structure as the recharge-
able battery 100, except for a structure of an insulating mem-
ber 240. Therefore, the same components will not be repeti-
tively described.

Referring to FIG. 6, the insulating member 240 includes: a
flange 242 that contacts the top surface of the current collect-
ing plate 138; a body 241 extends downward from the flange
242, along the electrode assembly 110; and an elastically
deformable rib 245 that protrudes outwardly from the body
241.

The rib 245 extends upward from the lower end of the body
241, is inclined with respect to the body 241, and extends
upward. The distance between the rib 245 and the body 241 is
greatest at a free end of the flange 242. Longitudinal cross-
sections of the rib 245 and the body 241 are substantially
V-shaped. As such, the insulating member 240 can be easily
inserted into the case, and the rib 245 can be easily manufac-
tured by folding a lower end of the body 241.

FIG. 7 is a longitudinal cross-sectional view of an insulat-
ing member 250 of a rechargeable battery, according to a fifth
exemplary embodiment of the present teachings. The
rechargeable battery has the same structure as the recharge-
able battery 100, except for a structure of the insulating mem-
ber 250. Therefore, the same components will not be repeti-
tively described.

Referring to FIG. 7, the insulating member 250 includes: a
flange 252 that is in close contact with a top surface of the
positive electrode current collecting plate 138; a body 251
that protrudes downward from the flange 252, along the elec-
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trode assembly 110; and an elastically deformable rib 254
that protrudes outwardly from the body 251.

The rib 254 is formed from a curved portion of the body
251. Therib 254 can be thinner than other portions of the body
251, so as to be easily deformed.

The rib 254 is substantially arc-shaped. As such, the rib can
be easily formed, and the current collecting plate 138 and the
electrode assembly 110 are secured by the rib 254.

Although a few exemplary embodiments of the present
teachings have been shown and described, it would be appre-
ciated by those skilled in the art that changes may be made in
these exemplary embodiments, without departing from the
principles and spirit of the present teachings, the scope of
which is defined in the claims and their equivalents.

What is claimed is:

1. A rechargeable battery, comprising:

an electrode assembly comprising a positive electrode, a

negative electrode, and a separator interposed therebe-
tween;

a case to house the electrode assembly;

a cap assembly coupled to an opening of the case, electri-

cally connected to the electrode assembly; and

an insulating member having a body that contacts the outer

surface of the electrode assembly, and an elastically
deformable rib that extends from the body and contacts
and is deformed by the case,

wherein the elastically deformable rib extends further from

the central vertical axis of the rechargeable battery in a
latitudinal orientation than the body.

2. The rechargeable battery of claim 1, further comprising
a current collecting plate electrically connected with the posi-
tive electrode or the negative electrode, wherein the insulat-
ing member surrounds the periphery of the current collecting
plate.

3. The rechargeable battery of claim 2, wherein the insu-
lating member includes a flange that extends from the body
and contacts the current collecting plate.

4. The rechargeable battery of claim 1, wherein the rib
extends from the body, toward the cap assembly.

5. The rechargeable battery of claim 4, wherein a longitu-
dinal cross-section of the rib and the body is generally
Y-shaped.

6. The rechargeable battery of claim 1, wherein the rib
extends from an end of the body that is furthest from the cap
assembly.
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7. The rechargeable battery of claim 6, wherein a longitu-
dinal cross-section of the rib and the body is generally
V-shaped.

8. The rechargeable battery of claim 1, wherein the rib is
formed from a curved portion of the body.

9. The rechargeable battery of claim 1, wherein a sealed
shock absorbing space is formed between the rib and the
body.

10. The rechargeable battery of claim 9, wherein the shock
absorbing space is filled with a gas.

11. The rechargeable battery of claim 1, wherein insulating
member comprises a plurality of the ribs, which are spaced
apart from one another, along the outer surface of the body.

12. A rechargeable battery, comprising:

an electrode assembly;

a case to house the electrode assembly;

a cap assembly to seal an opening of the case; and

an annular insulating member having a body that contacts

the outer surface of the electrode assembly, and an elas-
tically deformable rib that extends from the body and
contacts and is deformed by the case;

wherein the elastically deformable rib extends further from

the central vertical axis of the rechargeable battery in a
latitudinal orientation than the body.

13. The rechargeable battery of claim 12, further compris-
ing a current collecting plate disposed between the electrode
assembly and the cap assembly, wherein the insulating mem-
ber further comprises a flange that extends from the body and
contacts the current collecting plate.

14. The rechargeable battery of claim 13, wherein the
flange contacts a beading portion of the can.

15. The rechargeable battery of claim 12, wherein a lateral
cross-section of the body and the rib is V-shaped or Y-shaped.

16. The rechargeable battery of claim 12, wherein a sealed
hollow chamber is formed between the body and the rib.

17. The rechargeable battery of claim 12, further compris-
ing a plurality of the insulating members, disposed at inter-
vals along the outer surface of the electrode assembly.

18. The rechargeable battery of claim 12, wherein the rib is
formed from a curved portion of the body.

19. The rechargeable battery of claim 12, wherein the rib
extends from the body, toward the cap assembly.

20. The rechargeable battery of claim 12, wherein the insu-
lating member comprises a plurality of the ribs.
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